Purpose: To evaluate attitudes about the benefits, limitations, and risks of genetic testing for BRCA1 and BRCA2 (BRCA1/2) mutations and explore testing intentions in African American women at increased risk for hereditary breast cancer. Methods: Attitudes and intentions were evaluated by telephone in African American women (n ϭ 74) at moderate and high risk for having a BRCA1/2 mutation. Results: Attitudes about the benefits of genetic testing were endorsed at a higher rate relative to limitations and risks; however, only 30% of respondents indicated that they would definitely have testing. In regression analysis, women most likely to be considering testing were those with fatalistic beliefs about cancer and those who believed they had a BRCA1/2 mutation. Women who had two or more affected relatives were also most likely to be considering testing. Women who had a personal history of cancer and those who believed they were at high risk for developing breast cancer were most likely to report greater limitations and risks. Pros scores were higher among women older than age 50 and those who were unemployed.
Genetic counseling and testing for BRCA1 and BRCA2 (BRCA1/2) mutations are now available to individuals at increased risk for having a gene mutation. If found to carry a risk-conferring mutation, women have a 60% to 80% lifetime risk of developing breast cancer and a 10% to 45% lifetime risk of developing ovarian cancer. [1] [2] [3] [4] In addition to providing cancer risk information to individuals who are tested, BRCA1/2 genetic test results also have implications for family members. BRCA1/2 mutations are transmitted through autosomal-dominant inheritance and first-degree relatives (FDRs) of mutation carriers have a 50% chance of having the BRCA1/2 mutation identified in a family member. Recent epidemiological studies have shown that the prevalence of BRCA1/2 mutations ranges between 16% and 21% in African American women with a personal and family history of breast and/or ovarian cancer [5] [6] [7] ; efforts are being made to increase access to genetic counseling and testing among African American women. However, limited empirical data are available on attitudes about genetic testing or interest in genetic testing for BRCA1/2 mutations in African American women at increased risk for hereditary breast cancer.
Previous studies have examined attitudes about genetic testing and testing intentions in African American women at low risk for having a BRCA1/2 mutation 8 -10 (e.g., unaffected African American women without a personal or family history of breast and/or ovarian cancer) and in unaffected women with one first-degree relative diagnosed with breast and/or ovarian cancer. [11] [12] [13] Attitudes about genetic testing and intentions were evaluated in a recent study that included African Americans at high risk for having a BRCA1 mutation; more than 80% of participants in this study indicated that they would definitely have genetic testing. 14 However, the results from this study have limited generalizability because participants were from a single family identified from a hereditary breast cancer registry. Empirical data on attitudes about genetic testing and testing intentions are needed among more generalizable samples of African American women at increased risk for having a BRCA1/2 mutation.
The purpose of the present study was to evaluate attitudes about the benefits, limitations, and risks of genetic testing for BRCA1/2 mutations and to explore genetic testing intentions among African American women at increased risk for hereditary breast cancer. Although previous studies have compared African American and Caucasian women in terms of attitudes and intentions, 9, 11 we were interested in exploring these variables specifically in African American women. Ethnic group comparisons in attitudes about genetic testing and genetic testing intentions have been critical to characterizing differences in beliefs about genetic testing and interest in utilizing this service between African American and Caucasian women; however, a better understanding of within-group variation in attitudes and interest among African American women is needed to develop more effective genetic counseling protocols for this population. Therefore, a second objective of this study was to identify factors having independent associations with attitudes about genetic testing and testing intentions specifically in African American women at increased risk for hereditary disease. Because previous research has shown that fatalism is negatively associated with genetic testing intentions among African American men, 15 we were particularly interested in evaluating the association between fatalistic beliefs about cancer and intentions to have genetic testing for inherited breast cancer risk among African American women.
MATERIALS AND METHODS

Study population
This study was conducted at the University of Pennsylvania following approval from the Institutional Review Board. Participants were African American women at increased risk for having a BRCA1/2 mutation (n ϭ 74). To be eligible, women had to have a 5% to 10% prior probability of having a BRCA1/2 mutation based on their personal and family history of breast and/or ovarian cancer. A 5% to 10% prior probability of having a BRCA1/2 mutation is considered to be the lower bound for clinical genetic testing. 16 To determine eligibility, probability of having a BRCA1/2 mutation was estimated based on the individual's personal and family history of breast and/or ovarian cancer using risk estimation models from previous research. 16 -19 We also used mutation prevalence tables to estimate empiric risk of having a BRCA1/2 mutation. 6 All women completed a baseline telephone interview as part of their participation in a randomized trial comparing alternate models of genetic counseling. Sixty-one percent of eligible women contacted completed the baseline telephone interview.
Procedures
Subjects were recruited to participate in the study through referrals from physicians and clinic staff at the University of Pennsylvania Health System and community hospitals and health clinics located in Philadelphia, PA, or through self-referrals. Subjects recruited through physicians and staff were told about the study during a clinic visit. Women were also recruited into the study by clinic staff at health fairs and African American breast cancer support groups. Specifically, written information about the study was given to women at health fairs after a description of the project and presentations about the study were given at breast cancer support groups. Women could also self-refer to the study by responding to newspaper advertisements. Women who were interested in participating in the study contacted research staff directly or completed a referral form. After referral, eligible women were mailed an introductory letter. The introductory letter described the purpose of the study and the procedures involved in participating. A reply card was included with the introductory letter for women to return indicating their interest in participating in the study. Women who did not decline participation were contacted for the baseline telephone interview about two weeks after the introductory letter was mailed. It should be noted that some women (n ϭ 11) had provided a blood sample as part of a separate study to understand genetic risk factors for breast cancer in African American women before their participation in this study. However, clinical genetic testing for BRCA1/2 mutations was not performed on these blood samples and none of these individuals received genetic test results before the present study. Provision of a blood sample was controlled for in the statistical analysis.
The baseline telephone interview was a structured survey that took approximately 40 mintues to complete. This interview was administered by a research assistant at Penn and assessed sociodemographics, personal and family history of breast and ovarian cancer, fatalistic beliefs about cancer, perceived risk and control variables, attitudes about genetic testing, and genetic testing intentions. After the interview, consenting subjects were randomized to one of two genetic counseling protocols. The present article focuses on data collected during the baseline telephone interview before genetic counseling.
Predictor variables
Sociodemographic characteristics
Age, income level, marital status, education level, and employment status were obtained during the baseline telephone interview.
Clinical factors
The number of relatives diagnosed with breast and ovarian cancer was obtained during the baseline telephone interview. Prior probability of having a BRCA1/2 mutation (moderate or high) was estimated based on women's personal and family history of cancer using risk estimation models and empiric risk data from previous research. 6,16 -19 
Beliefs about cancer
Fatalistic beliefs about cancer were measured using items from the Powe Fatalism Inventory (PFI). 20 The PFI is a 15-item instrument that measures fatalistic beliefs about cancer; however, because previous research has shown that all items load on one factor and the instrument has high internal consistency (Cronbach's alpha ϭ 0.84), 20 we used two items from the PFI in this study. Because genetic testing provides information
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about future disease risks and may generate fear about cancer, we selected items that represented fatalistic beliefs about disease risks and fatalistic beliefs about getting checked for cancer. Specifically, respondents were asked if they believed that getting checked for cancer makes people scared that they may really have cancer (true or false) and if someone is meant to have cancer, they will have cancer (true or false).
Perceptions of risk and control
We used two Likert-style items to evaluate perceived risk and control over developing breast cancer. Specifically, respondents were asked what their chances of getting breast cancer were compared to other women their age (1 ϭ much lower, 2 ϭ a little lower, 3 ϭ about the same, 4 ϭ a little higher, 5 ϭ much higher) and how much control they had over whether they develop breast cancer (1 ϭ none at all, 2 ϭ a little, 3 ϭ a moderate amount, 4 ϭ a lot). Respondents who had a personal history of breast and/or ovarian cancer were asked to indicate their perceived risk of developing breast cancer again and their perceived control over developing this disease again. These items were adapted from items used and validated in prior reports among women at increased risk for developing breast cancer 21, 22 and women with a personal history of breast cancer. 23, 24 These items have also been used in previous research with African American women 25 and in research on education and counseling about hereditary breast cancer. 26 Respondents were also asked to indicate how likely it was that they had a BRCA1/2 mutation using a Likert style item (1 ϭ not at all likely, 2 ϭ somewhat likely, 3 ϭ very likely, 4 ϭ definitely). This item has been validated in previous research on interest in genetic testing among Caucasian women 27 and has been used in prior studies on education and counseling about hereditary breast cancer and genetic testing among African American and Caucasian women. 28 
Outcome variables
Attitudes about genetic testing
Attitudes about genetic testing were evaluated using a 14-item Likert-style questionnaire that assessed the potential benefits, limitations, and risks of genetic testing for inherited breast cancer risk. The questionnaire consisted of two factors: perceptions of the benefits of genetic testing (pros) and perceptions of the limitations and risks of genetic testing (cons). Specifically, pros items measured the importance of obtaining information about cancer risk and information that would facilitate decisions about health care (e.g., reduce uncertainty, to know if cancer screening tests are needed more often), whereas cons items measured the importance the emotional, familial, and ethical impact of genetic testing (e.g., concern about the impact of testing on family members, unable to handle the emotional impact of testing). Respondents were asked to rate the importance of each reason in their decision to be tested for inherited breast cancer susceptibility. This instrument has been validated in previous research on attitudes about genetic testing in African American women who have a family history of breast and/or ovarian cancer. 11 Both the pros and cons scales had good internal consistency in this sample (Cronbach's alpha ϭ 0.86 for pros and 0.70 for cons). Scores for both pros and cons ranged between 7 and 21.
Genetic testing intentions
A Likert-style item was used to evaluate genetic testing intentions. Specifically, respondents were asked if they were (1) not considering or have not thought about having genetic testing for breast-ovarian risk, (2) considering genetic testing, (3) probably will have genetic testing, or (4) definitely will have genetic testing. This item had acceptable face validity and has been used to measure the outcome of providing education about hereditary breast cancer and genetic testing to African American women in prior reports. 28, 29 
Data analysis
First, frequencies were generated to characterize respondents in terms of sociodemographic characteristics and clinical factors. Frequencies were also generated to characterize responses to items measuring attitudes about genetic testing. In addition, descriptive statistics were generated to describe mean levels of pros and cons and to characterize interest in genetic testing. Next, we conducted bivariate analyses to evaluate the association between predictor variables and pros, cons, and testing intentions. Because pros and cons scores were not normally distributed, we used nonparametric analysis of variance with the Kruskal-Wallis chi square statistic to evaluate the association between pros and cons and sociodemographics, clinical factors, fatalistic beliefs about cancer, and perceived risk and control variables. Next, we used chi square tests of association to evaluate the relationship between predictor variables and genetic testing intentions. We also used nonparametric analysis of variance to evaluate the association between genetic testing intentions and pros and cons. Testing intentions were recoded into a dichotomous variable (considering versus not considering) for these analyses. To identify factors having independent associations with genetic testing intentions, we conducted backward stepwise logistic regression analysis. We used this same strategy to identify factors having independent associations with attitudes about genetic testing after recoding these variables into dichotomous variables. We used the median split to recode attitudes about genetic testing into dichotomous variables. The median value for cons was 9; respondents who scored at or below 9 were categorized as perceiving few limitations and risks and those who scored above 9 were categorized as perceiving greater limitations and risks. This same procedure was used to dichotomize continuous scores for attitudes about the benefits of genetic testing (median value ϭ 20). All variables with significant bivariate associations with attitudes and intentions (P Ͻ 0.10) were included in the initial model for each variable after controlling for prior provision of a blood sample.
RESULTS
Sample characteristics
As shown in Table 1 , most respondents were ages 50 and younger (54%), were not married (61%), had some college education (72%), were employed (68%), and had an annual household income of $35,000 or more (53%). In terms of clinical factors, most respondents had a personal history of breast and/or ovarian cancer (76%), had two or more relatives affected with breast and/or ovarian cancer (57%), and were at high risk for having a BRCA1/2 mutation (50%).
Descriptive information on attitudes about genetic testing
Overall, the benefits of genetic testing were endorsed at a higher rate than the limitations and risks of genetic testing. The mean pros score was 18.69 (SD ϭ 3.3), whereas the mean cons score was 10.05 (SD ϭ 3.0). As shown in Figure 1 , the most important benefit of genetic testing was to know if additional steps are needed to prevent cancer. The least important benefit of genetic testing was to make childbearing decisions; however, more than half (65%) of respondents indicated that this would be a very important benefit of genetic testing. The proportion of respondents rating the limitations and risks of genetic testing is provided in Figure 2 . The most important limitation or risk of genetic testing was concern about the impact of testing on family members (25% rated very important) while the least important limitation or risk was the belief that cancer could not be prevented (5% rated very important).
Bivariate analysis of attitudes about genetic testing
As shown in Table 2 , only age and employment status were associated significantly with pros. Pros scores were significantly higher among women who were older than age 50 and among those who were not employed compared to women who were ages 50 and younger and those who were employed. Fatalistic beliefs about cancer, perceived risk and control over developing breast cancer, and perceived risk of having a BRCA1/2 mutation were not associated significantly with pros. However, these factors were marginally associated with cons. Women who believed that they had a higher or much higher risk for developing breast cancer reported greater cons compared to women who believed that they had the same or lower risk. However, cons were higher among women who believed that they had a moderate or a lot of control over whether they develop breast cancer compared to those who believed they had no or a little control. Beliefs about cancer screening, marital status, education level, BRCA1/2 prior probability, and family history of breast and ovarian cancer, and prior provision of a blood sample were not associated significantly with pros or cons.
Descriptive information on genetic testing intentions
Consistent with the favorable attitudes about the benefits of genetic testing, most respondents reported that they were contemplating having testing for inherited breast cancer risk. However, only 30% reported that they would definitely have genetic a One respondent was missing data for income. 
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testing, 22% indicated that they would probably have genetic testing, and 16% were considering having genetic testing. Thirty-two percent of respondents reported that they were not considering or had not thought about having genetic testing.
Bivariate analysis of genetic testing intentions
The results of the bivariate analysis of genetic testing intentions are provided in Table 3 . Of the sociodemographic characteristics, only age was associated significantly with genetic testing intentions. Women who were ages 50 and younger were significantly more likely to be considering genetic testing compared to women over age 50. Although cancer history was not associated significantly with genetic testing intentions, women who had two or more relatives affected with breast and/or ovarian cancer and those at high risk for having a BRCA1/2 mutation were significantly more likely to be considering ge- Table 2 Association between attitudes about genetic testing and sociodemographic characteristics, clinical factors, and perceived risk and control (n ϭ 74) netic testing compared to women who had a fewer number of affected relatives and women at moderate risk. Fatalistic beliefs about cancer and perceived risk of having a BRCA1/2 mutation were also associated significantly with genetic testing intentions. Seventy-six percent of women who believed that getting checked for cancer generates fear were considering genetic testing compared to 54% of women who did not endorse this belief (chi square ϭ 4.02; P ϭ 0.04). In addition, women who believed that they had a BRCA1/2 mutation were significantly more likely to be considering genetic testing compared to women who did not believe that they had a mutation. Pros (Kruskal-Wallis chi square ϭ 2.20; P ϭ 0.14) and cons (Kruskal-Wallis chi square ϭ 1.90; P ϭ 0.17) were not associated significantly with genetic testing intentions. Perceived risk and control over developing breast cancer and prior provision of a blood sample were also not associated significantly with genetic testing intentions.
Multivariate model of intentions and attitudes about genetic testing
The results of the regression analyses are provided in Table  4 . Because only two factors were associated significantly with pros in bivariate analyses, we did not generate a multivariate regression model for this variable. In the model for cons, perceived control over developing breast cancer was removed on the first step [chi square change (1 df , n ϭ 74) ϭ 2.03; P ϭ 0.15]. None of the remaining variables could be removed from the model; thus, the final model for cons included cancer history and perceived risk of developing breast cancer. Women affected with cancer were about four times more likely than unaffected women to report greater cons. Women who believed that they were at higher or much higher risk for developing breast cancer were also significantly more likely to report greater cons compared to women who believed they were at the same or lower risk for developing breast cancer.
In the model of genetic testing intentions, age was removed on step one [chi square change (1 df , n ϭ 74) ϭ 1.19; P ϭ 0.28], and BRCA1/2 risk level was removed on step two [Chi square change (1 df , n ϭ 74), ϭ 2.21; P ϭ 0.15]. None of the remaining variables could be removed from the model; thus, the final model for genetic testing intentions included fatalistic beliefs about cancer, perceived risk of having a BRCA1/2 mutation, and the number of relatives affected with breast and/or ovarian cancer. As shown in Table 4 , women who believed that cancer screening generates fear were about five times more likely than women who did not endorse this belief to be considering genetic testing. However, women who believed that they had a BRCA1/2 mutation were significantly more likely to be considering genetic testing compared to those who did not believe that they have a mutation. Compared to women with fewer affected relatives, those who had two or more relatives affected with breast and/or ovarian cancer were about four times more likely to be considering genetic testing.
DISCUSSION
Although ethnic differences in attitudes about genetic testing and genetic testing intentions have been evaluated in a number of previous studies, 8, 9, 11, 13, 29 limited empirical data are available on attitudes and intentions specifically among African American women at increased risk for hereditary breast cancer. This study evaluated attitudes about the benefits, limitations, and risks of genetic testing and explored intentions to have testing for inherited breast cancer susceptibility in African American women at moderate and high risk for having a BRCA1/2 mutation. Consistent with prior reports, 9,11 respondents in the present study reported positive attitudes about genetic testing. Relative to the limitations and risks of genetic testing, the benefits of genetic testing were endorsed at a higher rate by respondents in the present study. Similar to other studies, 11 the most important benefit of genetic testing was to learn if additional steps are needed to prevent cancer, whereas the least important benefit was to make childbearing decisions. Whereas concern about the impact of testing on family members was the most important limitation or risk of genetic testing in this study and in prior reports, 11, 30 distrust of the medical community was the least important limitation or risk in the present study. Although it is standard practice to identify family members at risk for having a BRCA1/2 mutation during test results disclosure, this finding suggests that concerns about the impact of testing on family members may need to be addressed during pretest genetic counseling and test results disclosure with African American women. We found that cancer history and perceived risk of developing cancer were associated significantly with cons. Women affected with breast and/or ovarian cancer and those who believed that they were at higher or much higher risk for developing breast cancer were significantly more likely to report greater cons compared to unaffected women and those who did not believe they were at higher risk for developing breast cancer. However, perceived risk of developing breast cancer was not associated with cons in a prior report. 9 It is possible that different results were obtained in the present study because participants were at moderate and high risk for having a BRCA1/2 mutation, whereas participants in the study conducted by Donovan and Tucker 9 were not at increased risk for hereditary disease. Another possible explanation is that perceived risk of developing breast cancer was confounded with ethnicity in prior reports. African American women were significantly less likely than Caucasian women to believe that they were at increased risk for developing breast cancer in the study conducted by Donovan and Tucker. 9 The present study only included African American women and about half reported that they were at higher or much higher risk for developing breast cancer. These findings underscore the importance of evaluating attitudes about genetic testing within specific ethnic groups to minimize the influence of confounding when making ethnic group comparisons.
Although endorsement of the benefits of genetic testing was high in this study, only 30% of respondents indicated that they would definitely have genetic testing. Previous research has shown that more than 80% of African Americans at high risk for having a BRCA1/2 mutation reported that they would have genetic testing 14 ; however, only 68% of respondents in the present study reported that they were considering genetic testing. This difference may be due to variations in sample characteristics between the present study and the research by Kinney et al. 14 The present study included African American women at moderate and high risk for having a BRCA1/2 mutation who were not selected for membership in a family, whereas the study conducted by Kinney and colleagues included African Americans from a single family in which a BRCA1 mutation had been previously identified. Some members of this family had provided a blood sample to isolate BRCA1 14 ; thus, these individuals may have been more interested in obtaining their BRCA1 test result. It is also possible that interest was lower in the present study because the sample included women at moderate risk for having a BRCA1/2 mutation. However, BRCA1/2 prior probability did not have a significant effect on testing intentions in regression analysis. The number of relatives affected with breast and/or ovarian cancer and perceived risk of having a BRCA1/2 mutation were associated significantly with testing intentions in the regression model. Women with a greater number of affected relatives and those who believed that they had a BRCA1/2 mutation were significantly more likely to be considering genetic testing compared to women with fewer affected relatives and those who did not believe they had a BRCA1/2 mutation. Similar results were obtained in the study conducted by Kinney et al. 14 ; thus, perceived risk of having a BRCA1/2 mutation and family history of cancer may be most important to genetic testing intentions among African American women. Surprisingly, women who reported fatalistic beliefs about cancer were significantly more likely to be considering genetic testing compared to women who had less fatalistic beliefs. Specifically, women who believed that screening for cancer generates fear were about five times more likely than those who did not endorse this belief to be considering genetic testing. This finding differs from previous research in which cancer fatalism was associated with less interest in genetic testing for inherited prostate cancer risk. 15 However, a recent study has shown that cancer fatalism is higher among African American women who participate in genetic counseling and receive BRCA1/2 test results compared to those who decline genetic counseling and testing. 31 Cancer fatalism is a multidimensional construct that includes elements of powerlessness, fear, pessimism, and predetermination. 32 It is possible that women who had a more fatalistic outlook are interested in genetic testing for inherited breast cancer risk as a way to overcome fear about cancer. Another possible explanation is that women with fatalistic beliefs are more interested in genetic testing because they think that they are predetermined to have BRCA1/2 mutation; interest in testing may be motivated by a desire to confirm this belief. It is important to note that we only used two items to evaluate fatalism and additional research is needed to evaluate the effects of cancer fatalism on utilization of genetic testing in larger samples of African American women at increased risk for hereditary breast cancer.
In considering the results of the present study, several limitations should be noted. First, only 61% of eligible women completed the baseline telephone interview and the sample included 74 African American women. Although a recent review on minority recruitment demonstrated that the challenges associated with recruiting African American women to participate in medical research may be more extensive in genetic counseling and testing studies, 33 our participation rates were similar to those reported in other cancer research designed to understand psychosocial issues among African American women. 34, 35 An additional limitation is that we had approximately 70% power to detect small to moderate differences in genetic testing intentions between respondents with different beliefs about cancer, family history of disease, and perceived risk of having a BRCA1/2 mutation. Further, because of the small sample size, the power to detect differences in perceptions of the limitations and risks based on personal history of disease and perceived risk of developing breast cancer was also limited. We also used single self-report items to measure beliefs about cancer and perceptions of risk and control. Thus, additional studies are needed to understand attitudes and testing intentions in larger samples of African American women at increased risk for hereditary breast cancer using more extensive measures of beliefs about cancer and risk and control perceptions. Another potential limitation is that some women had donated a blood sample for genetics research before their participation in the present study. However, clinical genetic testing for BRCA1/2 mutations was not performed on these samples and these women had not received genetic test results before the present study. Provision of a prior blood sample was not associated with attitudes or intentions, and we controlled for this variable in the regression analyses. Finally, we evaluated intentions to have genetic testing rather than actual genetic test acceptance. Prior reports have shown that testing intentions do not translate into similar rates of test acceptance. 36, 37 However, intentions to have genetic testing have not been explored extensively among African American women at increased risk for hereditary breast cancer; thus, the present study provides novel empirical data on interest in genetic testing among an understudied population. Additional research is needed to determine whether interest in genetic testing corresponds to similar rates of genetic test acceptance in African American women at increased risk for having a BRCA1/2 mutation.
Despite these potential limitations, the present study demonstrates that among African American women at increased risk for hereditary breast cancer, attitudes about the limitations and risks of genetic testing may be driven by personal experiences with breast and/or ovarian cancer and perceived risk of developing breast cancer, whereas genetic testing intentions are influenced by beliefs about cancer, family history of disease, and perceived risk of having a BRCA1/2 mutation. These findings suggest that in addition to providing information about one's personal risk of carrying a risk-conferring BRCA1/2 mutation, greater emphasis may need to be given to the familial implications of genetic risk information in genetic counseling and testing programs targeted to African American women. Increased attention may also need to be given to beliefs about genetic testing and motivations for having genetic testing.
